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(54) MANUFACTURING METHOD FOR METAL MICROSTRUCTURE 
(57)Abstract: 

PROBLEM TQ BE SOLVED: To a method of manufacturing metal micro structures using 
resin molds for setting a moderate processing condition less damaging the resin molds 
and for manufacturing a lot of precise metal microstructures by uniform electroforming. - 
SOLUTION: The manufacturing method for the metal microstructures according to the ■ 
present invention comprises a step of fixing the resin molds having through-hole portions 
in a thickness direction on an electroconductive base via photosensitive polymer with a 
chemical composition varying by ultraviolet ray or visible ray to form a resin mold layered 
body, a step of exposing the resin mold layered body to ultraviolet ray or visible ray, a 
step of removing th$ photosensitive polymer existing in the hole portions of the resin 
molds after exposure* and a step of filling up the hole portions of the resin mold layered 
body Nvith metal by electroforming. 
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CLAIMS . 
tClaim(s)i 

[Claim 1] The manufacture approach of a metal fine structure object of 
having the process which fixes the plastic pattern which has the hole 
section penetrated in the thickness direction on a conductive substrate 
through the photosensitive polymer from which chemical composition 
changes with ultraviolet rays or visible rays,, and forms a plastics-pattern 
layered product, the process which expose said plastic-pattern layered 
product by ultraviolet rays or the visible ray, the process which remove 
the photosensitive polymer after the sensitization which exists in the 
hole section of said plastic pattern, and the process which bury the hole 
section of said plastic-pattern layered/ product by. the metal by 
: eleptrocasting. . . y . 

[Claim 2] The manufacture approach of the metal fine structure object 
according to claim 1 characterized by removing using a solvent smaller 
than the. solubility to the photosensitive polymer after the solubility to 
hon-exposed photosensitive polymer and resin die materials exposm^n 
the process which removes the photosensitive polymer after the 
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• . • sensitization which exists in the hole section of said plastic pattern v^^^^^X 
. [Claim 3]. The manufacture approach of the tnetal fine structure o%^^^|;^:^ 
" according to' claim 1 characterized by carrying out dry etching usij^^:^ , . : -; 

etching gas smaller than the etch rate to the photosensitive polymer a#^ : vj V;'. 

the etch rate to resin die materials exposing in the process which - 
. .. removes the photosensitive polymer after the sensitization which exists 

in the hole section of said plastic pattern. 

[Claim 4] Said plastic pattern is the manufacture approach of the metal 
fine structure object according to claim T characterized by intercepting 
said ultraviolet rays or 95% or more of a visible ray by absorption and 
echo, / 

[Claim 5] . Said plastic pnattern is the manufacture approach of a metal 
fine structure object according to claim 4 that ih& inside, both sides, or 
one side of the base fixed on a conductive substrate and the top panel in 
the opposite hand of this base is characterized by being covered with the 
ingredient which absorbs said ultraviolet rays or visible ray. 
[Claim 6] Said : plastic, pattern is the manufacture approach of the metal 
fine structure object according to claim 4 characterized by containing 
the ingredient which absorbs said ultraviolet rays or visible ray. 
[Claim ; 7] The top panel . of said plastic pattern is the manufacture 
V approabh of the, metal fine structure object according to claim 4 
. characterized by inclining so that said ultraviolet rays or visible ray may 

. .. not carry out vertical incidence, and having irregularity. 

; . . [Claim 8] Said ultraviolet rays are the manufacture approaches of . the 

metal fine structure object according to claim 4 characterized by . 
.wavelength beiing i300nm or less. 
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JPO and NC!PI are not responsible for any 



damages caused by the use of this translation. 

1. This document has; been translated by computer. So the translation may 
not reflect the original precisely, 

2. **** shows the word which can not be translated. 
3. In the drawings; any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture 
approach of. the metal fine structure object used for a micro machine etc. 
[0002] 

[Description of the Prior Art] When manufacturing an accurate metal 
fine structure object to- a large quantity, the LIGA (Lithographie 
Galvanoformuhg Abformung) process is useful. Also in the X-ray, deep 
lithography is possible for . the LIQA . process using directive high SR . 
light, and the structure of the height which is several 100 micrometers is 
processible with the precision of a microii field, and since it has the : 
description of being able to manufacture easily the metal fine structure 
object which has a still higher, aspect ratio, application in an extensive 
field, is expected. : 

[000.3] A LIGA process is the processing technique which combined, 
plating and the mpulid of lithography, electrocasting, etc. According to' 
the LIGA; process,, after forming the resist film, for example on a 
conductive substrate, ..SR light is. irradiated through the absorber mask 
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' ( . . ; ' ( ^ . •'A-. 

; . which has -a predetermined configuration pattern, the resist struct^re^^. ; 
: • . . (plastic, pattern) according to the configuration pattern of an absor&0r^p;-;; 
mask is formed with such lithography, and a metal fine structure object f|^;>. ! "'. 
is acquired by electroforming the hole section of this resist structure. '^j C; "* = ; : 
Moreover, the detailed mold goods made of resin can also be obtained by j 
moulds, such as injection molding, using the metal fine structure object 
■'■•V of. the high degree of accuracy acquired by advancing electrocasting 
. . further as metal "mold.' For example, the method of manufacturing the 
metal mold which is a metal fine structu^ according to a XTGA™ 

process, and manufacturing detailed mold goods . is indicated by 
JP,2002-217461,A (patent reference 1 reference). 
[0004] 

[Patent reference 1] JP,2002-217461,A ([0018] - [0028]) 
; [0005] 

[Problem(s) to be Solved by the Invention] However, when a metal fine 
:.V structure, object was manufactured using lithography, since only the 
• resist structure (plastic pattern) of one sheet was. obtained by 1 time of 
. s lithography, there was a problem of being unsuitable in mass production 
[ . method. . As a result of change 1 or exfoliation of a dimension arising 
between a. plastic pattern and a conductive substrate in a subsequent 
.'. process on the other hand if a plastic pattern is not strongly fixed with a ' 
sufficient precision with adhesives etc. on the conductive substrate when 
carrying out electrocasting to a plastic pattern and manufacturing a 
metal fine structure object, there was a problem that the precision of a 
product did not fall or it did not become a product. Moreover, in order to ; 
; solve the precision of a product, -and the problem of a defective; when 
: the usual adhesives were used for a conductive substrate, a plastic 
•-. pattern was fixed to. it and adhesives remained in the hole section of a 
plastic-pattern layered product, electrocasting was not completed, or it 
: ; ; became: imperfection and . the problem that nonuniformity arose : was in - . 
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the metal layer formed of electrocasting. Furthermore, -.when it 
• going to etch the whole plastic-pattern layered product in ordet " tG§3 
.r :\ '. -. remove the. adhesives which remain in the hole section of a|; : 
plastic-pattern layered product, there was a problem , that the plastic 
pattern itself wore a fixed damage according to it. 

[0006] The technical problem of this invention is the manufacture 
approach of a metal fine structure object of having used the plastic 
pattern, and the damage of a plastic pattern can set up few mild 



conditions, and is to offer the manufacture approach that a metal fine 
structure object with a high precision can be acquired to a large quantity 
by uniform electrocasting. 

V" [0007] 

V [Means for Solving the Problem} The manufacture approach of the metal 
. fine structure object of this invention has the process which fixes the 
plastic pattern which has the hole section penetrated in the thickness 
direction on a conductive substrate through the photosensitive polymer 
from which chemical composition changes with ultraviolet rays or 
- visible riys> and forms a plastic-pattern layered product, the process 
which expose a plastic-pattern. layered product by ultraviolet rays or the 
, . visible ray, the process which remove the photosensitive polymer after 
the sensitization which exists in the hole section of a plastic pattern, and 
the process which bury the hole section of a plastics-pattern layered 
;.. . product by the metal by electrocasting. 

V* [0008] When a solvent removes the photosensitive polymer after 
sensitization, it is desirable .to use a solvent smaller than the solubility 
to the photosensitive polymer after the solubility to nonr-exposed 
photosensitive polymer and[ resin die. materials exposing. Moreover/ 
>\ when dry etching removes the photosensitive polymer _ after sensitization, 
/. ; it is desirable to use etching gas smaller, than the etch irate to the 
• \ photosensitive polymer after the etch rate to resin die materials exposing. 
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[0009] As for the plastic pattern fixed on a conductive substrate, w-ha.t',.;| 
intercepts ultraviolet rays or 95% or more of a visible ray by absorption 
and echo, is desirable. The mode/which the top panel of the iftd<$e,|| 
covered with the ingredient with which the inside, both sides, or one % 
side of the base fixed on a conductive substrate as such a plastic pattern ; 
and the top panel in an opposite hand at the bottom absorbs ultraviolet 
rays or a visible ray, the mode containing the ingredient with which' a 
plastic pattern absorbs ultraviolet rays or a visible ray, or a plastic 



pattern. inclines so that ultraviolet, rays or a visible ray may not carry out 
vertical incidence, and has irregularity is desirable. It is desirable that 
; , wavelength uses ultraviolet rays 300nm or less on the occasion of 
... exposure. 
: [0010] 

. [Embodiment of the Invention] The manufacture approach of the metal 
fine/ structure object Of this invention has the process which fixes a 
', plastic pattern on a conductive substrate by photosensitive polymer, and 
forms a plastic-pattern layered product, the process to expose, the 
' process which removes the photosensitive polymer after sensitization, 
and the process which buries a metal . in the hole section of a 
: plastic-pattern layered product.. 
:, [0011] About the manufacture approach of the metal fine structure 
: object of this invention, the gestalt of i operation is roughly shown in 

drawing 1 (a) - (g). . . 
' [0012] At the process which fixes a plastic pattern on a conductive 
substrate through photosensitive polymer, and forms a plastic-pattern 
. layered product, the photosensitive polymer layer 12 with a thickness of 

several micronieters is formed with a spin coat etc. on the conductive... 
. substrate 11 as shown in drawing 1 (al. and the laminating of the plastic 
.. pattern 13 which has the hole section , penetrated in the thickness 
direction on. the photosensitive polymer layer 12 is carried out as shown 
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in drawing 1 fbV below. Thereby, the plastic-pattern layered product ;2riS;pg t ^ ; 
/ formed. The photosensitive polymer layer. 12 pastes up the co ndu cU$k fl*l& " 
■;- V: substrate 11 and a plastic pattern. 1 3, and demonstrates the function to f|; 
fix. By fixing the conductive substrate . 1 1 and a plastic pattern 13 
strongly, lowering of the precision by the dimensional change in a 
. subsequent process or: exfoliation with the conductive substrate 11 and a 
plastic pattern 13. can be suppressed. Thus, after forming a 
photosensitive polymer layer on a conductive substrate, a photosensitive 



polymer, layer can be fornied in the base of the penetrated plastic pattern 
. besides the mode which fixes a plastic pattern on a photosensitive 
polymer layer, and the mode (not shown) which fixes this plastic pattern 
.'■ on a conductive substrate can also be taken/ 
[0013] As photosensitive polymer,, that from which chemical 
composition changes with ultraviolet rays or visible rays is used. That is, 
the polymer from which a functional group changes with ultraviolet rays 
pt visible rays, or it becomes easy to remove the chemical change of 
decomposing making it easily dissolvable to a lifting and a solvent etc. 
is used. It is* because it becomes possible [ making the conditions of 
: : clearance mild by making it easy to make cause by exposure a chemical 
change and remove ] to use a photosensitive thing 4 especially by this 
invention and. the damage of the plastic pattern by clearance can be 
. lessened; in connection with this. Similarly, what has absorption 
waveleiigth in the field of ultraviolet rays (wavelength of lOhm - 400nm) 
t* . .. or a . visible ray is used for stopping the damage of a plastic pattern as 
-^ photosensitive polymer by using a thing, with energy ultraviolet rays and 
r ... a visible ray being flexible compared. with ah X-ray etc., and small [ a 
/ • .visible ray ], and sucH energy small as the light source , for exposure. 
" Ultraviolet rays . 300nm or less have desirable wavelength at the point 
which can raise exposure effectiveness easily in these beams of light. 
;\. : /^"V./WaveIenjgth can acquire ultraviolet rays 300.nm or less -with for. example, 
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a XeF lamp or the usual mercury lamp which inserted the band .^s$^k 
filter which intercepts the beam of light of lorig wavelength from 30?fti|^ 
Although these light sources twist also about the reinforcement of tK-^M 
light source, the illuminance of several mW/cm.2 is obtained. 
[0.0.14] The. photosensitive polymer : used for this invention has an . j 
..adhesive property, as ^bove-mentionedj and. has; the function which fixes 
a. plastic pattern on . ?t conductive substrate while it has such 
photosensitivity; As such a . photosensitive polymer, there are 



i- V. specifically phenol system resin and noyolak resin, in these, it is the 
.. point which become^ meltable in an alkali water solution after 
" ;-v,- ." sensitization, and what uses a quinone diazide compound as a principal 
component is desirable. Moreover, the thickness of a photosensitive 
polymer layer has desirable 1-70 micrometers. If thinner than 1 
micrometer, sufficient bond strength will not be obtained, but since it 
will become difficult to obtain a vertical cross section on the other hand 
- V. . . if thicker than 70 micrometers, it will be necessary to remove selectively 
the conductive substrate side of the metal fine structure object acquired 
;: ^ later. by polish etc^ 
. V [0015] The example which used the conductive substrate 11 is shown in 
, drawing 1 (a). The thickness of a conductive substrate is various, there 
V is from about, several 10-microrneter thin, thing to a thick thing several 
-/ . : mm or more, and it is not especially limited by the application. There 
are SUS, aluminum, Cu, etc. as construction material of such a 
.conductive substrate .11. Moreover, the layered product (not shown)'. , 
which formed the conductive layer as a conductive substrate on the 
' substrate which ; does . not have conductivity .can also be used.. 
> Specifically, Ti, aluminum,. Cu, etc. can use what formed the conductive 
.. .layer, .which consists of these . alloys . etc. .by vacuum, deposition, 
; l .Sputtering, plating, CVD, etc. on the substrate which consists of Si, 
/ .:..glas5, .ceramics, plastics, etc. Moreover, which attaches the-. 
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metal- thin, film :pf another kind if needed on .the substrate which 

conductivity is also made. "... 1 *'=''•". fp|$'< 

[0016] The plastic pattern 13 fixed on the conductive substrate .11 
through the photosensitive polymer layer 12 has the hole, section j' : ':v 
penetrated in the thickness direction ( drawing 1 (b)). A plastic pattern ; 
demonstrates the function as an absorber mask on the occasion of 
exposure by the ultraviolet rays or the visible ray in degree process, and 
although the photosensitive polymer at the bottom of the hole section is 
madTt^ Hirectly 
under a plastic pattern, the adhesion of a conductive substrate and a 
plastic pattern is held. There are polymethylmethacrylate, polypropylene, 
a polycarbonate, etc. as an ingredient of such a plastic pattern. 
[0017] That [ a plastic pattern's ] to which the function to protect the 
photosensitive polymer, layer directly under a plastic pattern is a large 
point, and intercepts ultraviolet rays or 95% or more of a visible ray by 
absorption and echo from the ultraviolet rays used by exposure of degree 
process or a visible ray is desirable. By using this plastic pattern, the 
exfoliation from the. substrate of a plastic pattern is prevented and the 
manufacture by which the metal fine structure object was stabilized 
becomes easy: 

[0018] The mode which has the irregularity which the top panel of the 
mode covered with the ingredient with which both sides or one side 
absorbs ultraviolet rays or a visible ray as such a plastic pattern among 
the base fixed on a conductive substrate and the top panel in an opposite 
hand at the bottom, the mode containing the ingredient with which a 
plastic pattern absorbs ultraviolet rays or a visible ray, or a plastic 
pattern inclines so that ultraviolet rays or a visible ray may not carry out 
vertical incidence, and it tends to reflect irregularly is desirable. The 
; plastic pattern which combined this mode "suitably is also effective, and 
all of the mode which, puts weight on the mode, which puts weight on. 
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j absorption, the mode which puts: weight on an echo, "or the both sides c^f^^v 

i * * absorption and an echo are contained. Furthermore, .since these mo^fe^^-^v 
! :.V ■■ have the thin plastic pattern, when fully not achieving the function as anti 

\"\ absorber mask, they are effective. - aj-' ;■" 

j , , : [0019] The layer which consists of an ingredient with .which both sides 
or. one side absorbs ultraviolet rays or a visible ray in the plastic pattern 
L' covered with the ingredient w;hich absorbs ultraviolet rays or a visible 

[ v; ray among the base fixed on a conductive substrate and the top panel in 

an opposite hand at the bottom Turictions as a protecHon-from-light layer, 
. and: the photosensitive polymer directly under a plastic pattern is 
• . . . protected, It is more effective to prepare it in a base, when preparing the 
layer which consists of an ingredient which absorbs ultraviolet rays or a 
visible ray in a base. or a top panel. The surroundings lump depended on 
diffraction of ultraviolet rays or a visible ray decreases, and the 
' effectiveness of protecting the photosensitive polymer directly under a 
. . . plastic pattern becomes large, so that the distance of the layer and 
.photosensitive polymer layer which consist of an ingredient which 
absorbs ultraviolet rays or a visible ray is short. As an ingredient which 
absorbs ultraviolet rays 6r a. visible ray, ceramics, such as metallic 
: compounds, such as metals, such as aluminum, Ti, Cu, Cr, Au, nickel, 
and Ag, Cr203, and WN (nitriding tungsten), or Si02 and aluminum j 
203, and SiC, A1N, can be used... An approach can be variously used for 
the approach of forming in the base and top panel of a plastic pattern for 
a spatter or vacuum deposition. 

[0020] The function in which the mode in . which a plastic pattern 
" contains the. ingredient which absorbs ultraviolet rays or a visible ray 

also shades ultraviolet rays or a visible ray, and protects the 
. photosensitive polymer layer directly under a plastic pattern is desirable . 
" r . , at a large, point. As. an ingredient which absorbs ultraviolet rays or a ^ 
/ H -\ : \^y--\yi8iblG s 'i9y 9 a metaU above-mentioned metallic compounds, . , or the. 
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above-mentioned .ceramics can be- used. Moreover, a coloring agei^^i^fv'" . 
ultraviolet ray absorbent, etc; can also be used. Furthermore, the m^d^S^ 

. f - • yl'i 

which the \ plastic pattern itself becomes from the ingredient which^^:'?; 
absorbs, ultraviolet rays or a visible ray is also contained in the mode of"h;U 
the plastic pattern containing the ingredient which absorbs ultraviolet [ - 
rays or a visible ray. Although it is desirable as above-mentioned that 
wavelength uses ultraviolet rays 300nm or less for exposure, since the 
absorption coefficient over ultraviolet rays with a wavelength of 300nm 

""or^ " 

(made in [ shrine ] formation [ Mitsuhiro ]) has, and consists of San 
Rudd. UXC20 1 , for example as resin with which wavelength absorbs 
ultraviolet rays 300nm or less makes thickness of a plastic pattern thin, 
it can intercept easily 95% or more of ultraviolet rays. For this reason, 
even if do not cover the base or top panel of a plastic pattern with an 
ultraviolet ray absorbent especially, it does not make a top panel into an 
irregular split face and it does not add an ultraviolet ray absorbent in a 
plastic pattern, ultraviolet rays can be intercepted easily and thickness 
of. a plastic pattern can also he made thin. 

[0021] As for the top panel of a plastic pattern, what inclines so that 
ultraviolet rays or a visible ray may not carry out vertical incidence, and 
has: irregularity is desirable. By making the top panel of a plastic pattern 
incline, the quantify of light to reflect can be enlarged arid protection of 
the photosensitive polymer directly under a plastic pattern can be 
strengthened so that ultraviolet rays: or a visible ray may not carry out 
vertical incidence. If the quantity of light to reflect can be enlarged, the 
tilt angle of a top panel can be suitably adjusted in consideration of the 
ease of manufacture etc. da the other hand, a top panel can decrease the , 
quantity of light which penetrates a plastic pattern by scattered . 
reflection- as it is an irregular split face, and can protect the 
photosensitive polymer directly under a plastic pattern. This split face • 
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can b.e formed by the spatter /-Moreover,. it. can form also by processi^i:-i| 
mechanically with, abrasive paper etc. In order to reduce the quantity-!^ 
light to • penetrate effectively . by scattered; reflection, the surface! 
roughness (arithmetic mean granularity Ka) of the top panel of a plastic - 
pattern has desirable 1 micrometers or more. 

[0022] At an exposure process, a plastic-pattern layered product is 
irradiated for. [ for / 1 minute / - ] 10 minutes by ultraviolet rays or the 
visible ray, and it exposes. When photosensitive polymer is applied on a 
conductive substrate and a plastic pattern is stuck on it,. photosensitive 
polymer layer 12a exists in the bottom of. the hole section of the 
plastic-pattern layered product 2 as shown in drawing 1 (b). On the other 
hand, after applying photosensitive polymer to the base of a plastic 
pattern, when a. plastic pattern is fixed to a conductive substrate (not 
shown),, excessive photosensitive polymer is flowing into the bottom of 
the hole section of a plastic-pattern layered product after immobilization. 
Plastic-pattern 13 the very thing achieves the function of an absorber 
maskj and photosensitive polymer 12a at the bottom of the hole section 
of a plastic-pattern layered product is exposed, and changes to polymer 
12c which consists of chemical composition which is easy to he removed 
by the solvent pr dry etching as by exposing a plastic-pattern layered 
product in this process shows to drawing 1 (c). 

. [0Q23] A solvent can also perform the process which removes the 
polymer after sensitization, and dry. etching can also perform it. The 
condition after removing the polymer after sensitization at the bottom of 
the. hole section of a plastic pattern is shown in drawing 1 (d)Y The metal 
side where a conductive substrate is beautiful appears in the hol^ section 
of a - plastic^pattern layered .product according to., this, process. 
Consequently, the hole section of a plastic-pattern layered product can 
be fill uped now with a metal to homogeneity by electrocasting in degree 
process, and a. metal fine structure object with a high, precision, can be 
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:■; : ■ , . v . ; . ■ • • • • • : . ■ . \ ! - ' . • • . r^liWv. 

acquired. . . • : . - • • -:-^|££-. 

[0024] At the process removed with a solvent, the polymer al^e^^^-- 

sensitization In. order to remove finely the polymer after sensitization a^^H 

", .7;- the bottom of the hole section of a plastic-pattern layered product and to 

protect the polymer and plastic pattern which are not. exposed directly [■ 

; ,-. under a plastic pattern It is desirable to use a solvent (developer) 
smaller than the solubility to the polymer after the solubility to 
non-exposed, a polymer and resin die materials exposing. The solvent 

solubility to resin ; die materials exposing is more desirable, and 
especially the solvent that is below 3 mass % is desirable. For example, 
..' when phenol system resin, novolak resiri, or a dry film resist is used as 
photosensitive polymer, it is desirable to use the solvent (developer) 
which has the alkalinity of extent which does. not have effect in a plastic 
' pattern, concrete as photosensitive polymer '— Tokyo — PMER made 
t. from; adaptation the time of using P-LA100PM as an etching reagent — . 
: , .;. Tokyo — PMER made from adaptation It is desirable to use P-7G. 

[0025] In order to remove finely the polymer after sensitization at the 
/ : ; : bottom of the hole section . . of a plastic-pattern layered product at the 
process which removes the polymer after sensitization by dry etching 
and to protect a plastic pattern^ it is desirable to use etching gas smaller 
; than the etch rate to the polymer after the etch rate to resin die. materials 
o. exposing. An etch rate means the rate which removes an object 
according to the physical and chemical effectiveness of etching gas. As . 
construction material of a plastic pattern, resin with dry etching-proof 
nature,., such as polypropylene and pdlycyclic aromatic series system 
; Tesin, is desirable, and when photosensitive polymer is . phenol system 
resin and novolak resin. of low molecular weight, Ar, SF6, 02, CF4, or. 
: ; l \. these ■ mixed gas is desirable as etching gas, . 

: ; \ V [0026];^ to set RF power to 10-400W, and .to. etch . 
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: ' by cooling a .conductive, substrate at 0—100 degree C. The pblym^^i^lpiS: 

' ■ plastic pattern which are not exposed [ be / a conductive s u b s tr at f'.'^^i 1 

.. . ... elevated temperature ] directly under a plastic pattern also have tfeelf:^ 

■■' inclination eaten-, away by lateral etching. However, if a conductive - 
substrate is made into 0--100 degree C low temperature, the pervasion to : 
. the polymer which is not exposed directly under a plastic pattern can be 
controlled, and only the. depth direction of a plastic pattern can be 
etched selectively. Dry etching has few routings, and since it is a dry 
process,* it is the point which does not need many washing processes etc., 
and it is advantageous compared with the approach of removing with the 
above-mentioned solvent. : 
■ , :; ;'. [0027] After removing the polymer after sensitization, a metal is buried 
in the hole, section of a plastic-pattern layered product by electrocasting. 
The condition after burying a metal is shown in drawing 1 , (e). 
Electrocasting means forming the metal layer 14 on a conductive 
■'■ substrate using .a metal ion solution. After- forming the metal layer 14, 
step .is kept, with predetermined thickness by polish or grinding. The 
acquired metal fine structure object can be used for applications, such as 
the circuit board, where a conductive substrate is attached. On the other 
hand,, in demounting from a conductive substrate and using only a metal 
fine structure object, it performs the following processings. 
. [0028] Ashing by the Qxygen . plasma etc. performs clearance of the 
plastic pattern On a conductive substrate. Consequently, the structure. 
•: shown in drawing 1 (f) is obtained. The metal fine, structure object 1 
shown in drawing. 1 (g) is acquired by removing a conductive substrate 
from/this structure. Several micrometers - 100 micrometers of numbers, 
' v. : V and height are the structures to several '100 micrometers,, and, as for this 
•metal fine : structure object 1, width of face has a big aspect .ratio. . 
Moreover, the complicated structure can also be riianufactured and the 
. . ' . assembly operation of ' components, is: also unnecessary. The plastic 
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pattern shown previously, can be reproduced to a large quantity base^;w|| 
the; metal mold created by the LIGA process etc., and ean^i^||rf§^-, 

. . manufacture a metal fine structure object to a large quantity : 
electrofdrming to this. . 
[0029] About the manufacture approach of a plastic pattern, the gestalt j \ 

. of 1 operation is shown in drawing 2 (a) - (d). The metal mold which has 
heights 24 is shown in drawing 2 fa). Moulds, such as injection molding, 
are performed and the plastic pattern 23 which has a crevice is 



manufactured as shown in. drawing 2 (b) using such metal mold. The 
plastic pattern 23 which has the crevice after removing metal mold is 
shown in drawing 2 (c). The construction material of a plastic pattern is 
polyinethylmethacrylate, polypropylene, or a polycarbonate. The plastic 
• ; pattern which has a crevice may be manufactured by heat curing or 
photo-curing in addition to moulds, such as injection molding. The 
s : . : construction material of a plastic pattern is acrylic resin or epoxy system 
resin. Polish of a pliastic pattern 23 obtains plastic-pattern 23a 
penetrated in the thickness direction shown in drawing 2 (d). Moreover, 
polish of a plastic pattern can also, be performed after pasting up a 
. plastic pattern on a conductive substrate. 

[0030] It should be thought that the gestalt and example of operation 
.. . which were indicated this thne. are [ no ] instantiation at points, and 
■-*/" restrictive. The. range of this invention is shown by the above-mentioned 
not explanation but claim, and it is meant that all modification in a claim, 
' ']■■}:■' equal' semantics, and within the limits is included. ... 

V\:^ [0031]-. ."■ - ' 

[Effect of the Invention] According to this invention, the damage of a 
plastic pattern can manufacture a metal fine structure object with a high ; 
. precision to a . large quantity; according to few : mil<i^ manufacture v 
/ : .; conditions using a plastic pattern. 

[Translation done J * NQTldES * * . 
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damages caused by the use of this translation. 



i. 



l .This document has been translated by computer. So the translation may I 

not reflect the original precisely. ^ 

2.**** shows the word which can hot be translated. 



)y' 3.1n the drawings, any words are not translated.. 



DESCRIPTION OF DRAWINGS . 



[Brief Description of the Drawings] 

[Drawing ,11 It is process drawing showing the manufacture approach of 
the metal fine structure object, of this invention. 

[Drawing 2] It is process drawing showing the. manufacture approach of 
a plastic pattern. 
[Description of Notations] 

1 A metal fine structure object, 2 A plastic-pattern layered product, 11 A 
conductive substrate, 12 A photosensitive polymer layer, 13 A plastic 
pattern, 14 A metaHayer, 24. Heights. 



[Translation done.] 
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l.Thfs document has been translated by computer. So the translation may not reflect the origina^^^^^ly: "■ 
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